Study Area
Two study areas were located in Phillips County in northcentral Montana; one was 12 miles south (Milk River Association Pasture) and one was 50 miles north (Liebel-Math Pasture) of the town of Malta. These areas included 20,650 and 4,320 acres, respectively.
Gieseker (1926) described the physiography of the area as rolling plains dissected by deeply in-trenched streams and coulees. Rough, broken land is found along most of the streams and in the more feebly glaciated areas.
The climate is semiarid and is characterized by low rainfall, great temperature extremes, and a large number of sunny days (Gieseker, 1926) . The mean annual precipitation is 1 1.84 inches. Precipitation for 1968 and 1969 was 1.14 and 0.48 inches below average, respectively.
In 1970, precipitation was 1.75 inches above normal. Average temperatures for the period April through July for 1968, 1969, and 1970 were 59.1, 57.3, and 58.7'F, respectively. Fifty-four reservoirs were located on the two study areas--33 on the south area and 21 on the north. The reservoirs were of two types: pit type or "dugouts" (a total of 8 on the south and 10 on the north area) and retention dams (25 and 11 on the south and north areas, respectively).
The upland was mainly a grassland community.
Crested wheatgrass and 0.9, respectively. Pairs per 1,000 feet of shoreline on these same types averaged 2.3 and 1.2 (Table 3) . The greatest increase in breeding pairs in relation to grazing treatments on the south area from 1969 to 1970 occurred in pasture four (Fig. 1) . This pasture was rested during 1969 and grazed from May 1 to July 20 during 1970. The only decrease on this area occurred in pasture five, which was grazed in the fall of 1969 and rested during 1970.
Differences in numbers of breeding pairs in relation to grazing on the north area were difficult to assess because the small pasture size resulted in overlap between pastures of breeding pair territories.
Brood Populations
Brood production on the south and north study areas increased over the 3-year period, with pintails and blue-winged teal showing the greatest increase on both (Tables 4 and 5 ). Brood production for the same period on control areas remained fairly constant on the south area and increased on the north area.
The greatest decrease in size of broods occurred within 2 weeks after hatching.
During this period, an average loss of 1.8 ducklings per brood in 1969 and 1.4 during 1970 was recorded. After this time, the loss dropped to less than 0.2 ducklings per brood. Similar findings were reported by Low (1945 ), Earl (1950 , Keith (1961), and Miller and Collins (1954) .
The maximum number of broods per acre of water (transient broods excluded) occurred in 1970, when there were 1.2 and 2.1 broods for the south and north areas, respectively. Comparable data for the controls of the two study areas during the same period were 1.9 and 2.3 broods. With an average of 6 ducks per brood, about 9 ducks per acre of water were produced to flying stage. Two new reservoirs, built in pasture five on the south area during the fall of 1968, were excluded from these figures. These reservoirs totaled 13.4 acres but produced no broods during 1970.
Brood use was much higher on retention ponds than on dugouts. Only three broods were observed on dugouts during the period of study.
Changes between years in numbers of broods produced in relation to grazing treatments are shown in Figures 2 and 3. In 11 of 12 instances, summer and fall resulted in a decrease complete rest or grazing only during of broods in five of eight instances. spring and early summer resulted in an Largest fluctuations in numbers of increase of broods the following broods between any two years conspring.
Conversely, grazing during sistently followed this pattern.
The line intercept data showed an increase in canopy coverage of all three shrub types from 1968 to 1970, with the greatest increase (22.6%) occurring in the silver sage type (Table  6 ). Counts of plants in square-foot plots in this type showed an increase in the number of mature plants from two to nine and an increase in the number of seedlings from 6 to 16. Total numbers of key grasses occurring in all square-foot plots increased from 93 to 200. This increase may have been greater, as bluestem was present in all types but was counted in only the saltbrush type. Mean canopy coverage and frequency of occurrence of each plant species as shown by the 20-by 50-dm plots are listed in Table 7 . The canopy coverage provided by grasses increased about 60% from 1969 to 1970, whereas bare ground decreased about 22%. These increases in grass canopy occurred in bluestem, blue grama, needleleaf sedge, six-weeks fescue (Festuca octiflora), and Sandberg bluegrass.
A slight increase in percentage canopy of forbs was found over the 2-year period, with the greatest increase occurring in the dominant forb: fringed sagewort. A decrease in lichens from 21% to 5% also occurred. Species composition of shoreline vegetation changed slightly from 1969 to 1970 (Table 7) . Percentage canopy coverage of spike-sedge decreased while arrowleaf increased. The reason for the decrease in spike-sedge may be attributed to weather. Heavy rainfall during the summer of 1969 filled 211 reservoirs to capacity and stimulated a dense growth of longstem spike-sedge (E. macrostachya). As the waterlevels rapidly decreased through August, a dense growth of slender spike-sedge (Eleocharis acicularis) appeared on the exposed shoreline. These conditions Number of pairs Number of broods Success (%) - 1968 1969 1970 1968 1969 1970 1968 1969 1970 South (Fig. 4) and had appeared in small amounts on some pit type reservoirs. By 1970, grazing of the shoreline by cattle seemed to result in only a slight reduction in total ground cover, but a great reduction in height of vegetation was still apparent. Within a period of 2 weeks after cattle had been turned into a pasture, grazing and trampling had reduced most of the vegetation within 15 yards of the shore to a height of 3 inches or less.
Area
Although no detailed vegetational measurements were taken on control ponds, visual observation indicated that height of shoreline vegetation until incubation was complete on most nests. Kirsh (1969) found that nest success on ungrazed areas was twice as high as on grazed areas. Anderson (1957) reported that 42.2% of 116 nests on idle land in California hatched, whereas none of seven nests on grazed land hatched. Glover (1956) found 24.4% nesting success on idle land and lightly grazed areas in Iowa, compared with only 10.5% success on heavily and moderately grazed areas.
Eight nests were found during the period of study, three of which had been trampled by cattle. When residual shoreline vegetation is present, certain species of ducks, preferring to nest close to water, may be subjected to nest loss by trampling. When such areas are opened to grazing in late spring or early summer and temporary waters are nonexistent, cattle use is concentrated around existing reservoirs. A flexible grazing system which could delay grazing on such areas until after the peak of hatching may further increase the nesting success.
Waterfowl breeding habitat must first attract breeding pairs but must also be of sufficient quality to permit successful reproduction. Table 7 compares the number of breeding pairs and resulting production in 1969 and 1970 on both study units and their controls. An increase in breeding pairs was indicated from 1969 to 1970 on both study areas and their controls. However, productivity was decidedly higher on the study areas than on their controls in 1969. In 1970, although all areas had an increase in breeding pairs, the study areas showed a further increase in breeding success, while the controls showed a slight decrease. These data suggest that the increased vegetation being provided by the rotational grazing system is providing additional nesting and/or brood-rearing security. In contrast, the controls with no visual increase in vegetation may be showing a negative response to an increase in breeding pairs. Bellrose et al. (196 1) discussed the relationship between ponds and breeding pair productivity and suggested that an inverse relationship existed between population density and production of young ducks (Errington's inversity principle).
Management Suggestions
In the establishment and management of rest-rotation systems, the range manager can increase benefits to waterfowl if the following guidelines are applied: 1) Construct retention type ponds instead of dugouts whenever possible.
2) After the end of the earliest treatment (spring and early summer grazing) move cattle out of the pasture and close the gates behind them. This will allow for regrowth of the vegetation and provide residual cover for nesting the following spring.
3) Delay grazing of pastures with residual cover (those rested or those grazed only during spring and early summer the previous year) until incubation is completed on most nests-approximately July 1 in this area.
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